The event 'School adopts an experiment' is an event targeted at high schools and secondary schools. It is based on a tight and direct collaboration between researchers and school students and teachers. Several schools were involved in the event by 'adopting' an experiment in physics research laboratories. Groups of selected students were first trained by university researchers, then they demonstrated the experiments to other students and teachers during the event. Students who adopted an experiment acquired knowledge of the subjects connected with the experiment in a most impressive way compared with the usual didactics at school. Further positive points were: (i) to establish a close and direct collaboration between university researchers and high-school students and teachers; (ii) to give school students the opportunity to visit physics research laboratories.
Introduction
The event 'School adopts an experiment' was organized in the framework of the national project 'Lauree Scientifiche' during the XIX Scientificand Technological-Culture Week (23-29 March 2009) promoted by the Italian Ministry of Education, University and Research (MIUR) [1] . The event was organized by the Dipartimento di Scienze Fisiche ed Astronomiche of the University of Palermo (DSFA), the National Institute for Astrophysics-Osservatorio Astronomico 'G S Vaiana' of Palermo (INAF-OAPA) and several high schools in Palermo and its province. Schools involved in the project 'Lauree Scientifiche' 1 1 The project 'Lauree Scientifiche' started in 2004 after the Italian Government, the University and Confindustria ascertained an alarming decrease of students enrolled in degree [2, 3] and the network 'Didattica e Divulgazione della Fisica' 2 was asked to participate in the event. The schools involved had an active role in the organization of the event: teachers selected groups of students who 'adopted' an experiment courses of chemistry, mathematics and physics. To face the problem, the Italian Ministry of Education and Research in collaboration with The National Conference of Science Faculty Deans (Con. Scienze) and Confindustria promoted the national project 'Lauree Scientifiche', directed at strengthening scientific knowledge. Further information on the project can be found at www.progettolaureescientifiche.eu. 2 The network 'Didattica e Divulgazione della Fisica' was launched in 2007 to encourage activities aimed at promoting didactics and diffusion of physics in schools at any level and to coordinate the different initiatives. The network agreement was signed by several schools in the Palermo area, the Dipartimento di Scienze Fisiche ed Astronomiche and the National Institute in the research laboratories. The selected students were trained by researchers to carry out real experiments; subsequently, they demonstrated the adopted experiments to visitors, and also used posters and leaflets, during the XIX Scientific-and Technological-Culture Week.
It is well known that, in the last decade, although people are in daily contact with hightech objects, the scientific branch of learning has attracted fewer and fewer young students. This fact is reflected by the alarming decrease in students enrolled in scientific degree courses. In this context, any activity aimed at stimulating the interest of the young in scientific careers is worthy of attention. The 'School adopts an experiment' event has been organized to face this problem.
In this article, I describe how cutting-edge research in physics can helpfully reach highschool students, focusing on the teaching aspects of physics and on the related educational benefits. In particular, I discuss an experiment involving the magnetic levitation of superconductors, with particular attention given to teaching aspects related to the curricular topics of electricity and magnetism.
Discussion
In the 2009 event 'School adopts an experiments', the following laboratories and experiments were organized. Laboratory of Superconductivity (Resp. A Agliolo Gallitto, DSFA). The phenomenon of superconductivity illustrated by an experiment concerning the magnetic levitation of the YBaCuO superconductor, having a transition temperature T c ≈ 92 K, cooled down to the boiling temperature of liquid nitrogen (T B ≈ 77 K). Laboratory of Raman spectroscopy (Resp. S Agnello, DSFA). A study of the phenomenon of inelastic diffusion of light (the Raman effect), using a Raman spectrometer with a spatial resolution of micrometric scale, applied for determining the composition and molecular structure of different materials. Didactic laboratory of optical spectroscopy (Resp. M Cannas, DSFA). Electromagnetic radiation in the visible spectrum emitted by an electric-discharge-excited gas was measured by experimental apparatus for the detection of atomic spectra to demonstrate the quantum-mechanical properties of matter and to understand the atomic model of hydrogen. COMETA, massive parallel computing centre (Resp. P Corso, DSFA). A guided tour of the COMETA centre showed students the basic concepts of high-performance parallel computing and distributed grid computing, as well as the tools for high-performance calculus and numerical simulations of complex physical models. XACT, x-ray astronomy calibration and testing facility (Resp. M Barbera and A Collura, INAF-OAPA). The research carried out in this laboratory concerned the development, calibration and testing of instruments for astronomical observations of x-rays from space. Aspects of this research activity were addressed, with a rigorous but simple language approach, to high-school students and the public at large.
LIFE, light irradiation facility for exobiology (Resp. A Ciaravella and A Maggio, INAF-OAPA).
Research in astrobiology concerns the study of the conditions that allowed organic molecules to give rise to life on Earth and possibly in other extrasolar systems. Complex pre-biotic molecules were put in an environment which simulates space conditions and exposed to ultraviolet (UV) and xray radiation. The results were then analysed to test the formation and mutation of amino-acids. Physics pervades nature (Laboratory for secondary schools; Resp. A Napoli, DSFA). Some physical properties of water, relevant for many phenomena of daily life, were demonstrated and illustrated by secondary-school students.
The following schools participated in the event by adopting an experiment.
• Liceo Scientifico 'E Basile', Palermo (Resp. P Aiena)
This event was promoted for the first time in 2008 by the INAF-Osservatorio Astronomico 'G S Vaiana' and the Dipartimento di Scienze 
Fisiche ed Astronomiche of the University of Palermo.
It achieved a lot of success in both years. In particular, in the 2009 event, about 1000 students and about 50 teachers from high schools were involved; about 130 students adopted an experiment and the others visited the laboratories [1, 3] , as indicated in table 1.
Magnetic levitation of superconductors
The experiment concerning the magnetic levitation of superconductors was performed in the Laboratory of Superconductivity at DSFA using a disc of the superconductor YBaCuO, with T c ≈ 92 K, cooled down to the boiling temperature of liquid nitrogen (T B ≈ 77 K).
At temperatures below T c , the superconductor goes into the so-called superconducting state, in which the electrical resistivity of the material becomes exactly zero and the external magnetic field is expelled from the disc by the so-called Meissner effect [4] 3 . The magnetic levitation of superconductors is based on the Meissner effect. By placing a small magnet above the superconductor, a repulsive force arises, which can maintain the magnet in equilibrium above the superconducting disc, as shown in figure 1 . This is the most fascinating manifestation of superconductivity.
The repulsive magnetic force can be stronger than the force of gravity, which leads to the levitation effect of the magnet. Nothing but magnetic interaction keeps the magnet from falling down. The same repulsion occurs between a magnet and a diamagnetic specimen; for this reason superconductors are also called perfect diamagnetic.
The levitation of the magnet is further stabilized because of flux pinning within the superconductor; this tends to stop the superconductor leaving the magnetic field, even if the levitating system is inverted (the superconductor up and the magnet down). This occurs because the magnetic-field lines, which manage to penetrate the superconductor, get pinned (trapped) there by microscopic inhomogeneities (pins). Such a distribution of magnetic-field lines is expected for type-II superconductors with pinning centres, i.e. for all high-temperature superconductors, like the YBaCuO disc we used in the experiment. When the magnet is lifted up, the superconductor holds the threaded magnetic-field lines and follows the magnet keeping the same relative position: the levitating magnet has a preferential position above the superconductor and returns there after a small perturbation. When the magnet is pushed hard towards the superconductor, the magnetic-field distribution in the superconductor changes, and a new position for the magnet becomes preferential.
At room temperature, magnetic-field lines from the magnet penetrate the superconductor without restraint. After cooling by liquid nitrogen magnetic-field lines get trapped by microscopic inhomogeneities in the superconductor. The trapped magnetic lines then serve as invisible threads holding the two objects together at a certain distance in a fixed spatial position.
When the superconductor is taken out of the liquid nitrogen, its temperature slowly starts increasing. As a result, the superconducting properties weaken, the levitation force gradually gives way to gravity and the levitation effect disappears.
Results
Because of competition among students and classmates, the students who adopted the experiments were given the best learning experience; they acquired knowledge of the arguments connected with the experiments in a much better way than from the usual didactics at school. The whole class modified the ordinary programme to meet the objectives required by the adopted experiments. Therefore, they studied in order to understand better the concepts at the base of the experiment and to be competitive with other students during the demonstrations. This has increased their awareness of what they have learned in lessons at school.
In order to extend the benefit to other schools, the students have prepared posters, leaflets and web pages, including social networks, in which they describe the experiments in connection with curricular subjects. In the case of the experiment on the magnetic levitation of superconductors, they discussed the similarities of superconductors with normal metals regarding the electrical resistivity, and with normal magnets regarding the magnetic force. In figure 2 , a high-school student shows the magnetic levitation effect of superconductors.
Usually, research institutions (universities, CNR, etc) organize one-day events addressed to the public at large. It would be very fruitful for these institutions to address such events to school students also, allowing them to participate actively in the event by adopting an experiment. It would give students the opportunity to visit the research laboratories. Furthermore, it would give more visibility to the institutions. If the event were planned at the beginning of the academic year, it would be feasible for schools to include the subject of the experiment in the curricular teaching activity and to prepare students to adopt the experiment in the planned event. 
Conclusion
The event 'School adopts an experiment' involved mainly students from high schools and secondary schools.
Groups of selected students, from different classes of the same school, were trained by researchers to carry out real experiments. Then, the trained students showed the adopted experiments with the aid of demonstrative tools such as posters or leaflets. Groups of students and teachers from several schools and the public at large visited the laboratories, guided by the students who adopted the experiments. The initiative was undoubtedly very useful from a didactical point of view; furthermore, it contributed to establishing solid contacts among different realities of the world of education, which often do not keep in touch. A different approach has been developed to explain the physics concepts connected to the adopted experiments, exploiting the potentialities of laboratory activities to stimulate students to learn and to be interested in scientific topics. The fact that the experimental activities were carried out in research laboratories in contact with cutting-edge research was the main reason for the success of the event. Summarizing, an event was organized by enthusiastic people, with full involvement of high schools in the Palermo area, with close and direct collaboration between physics researchers and high-school students and teachers. Students who adopted an experiment have acquired knowledge of the arguments connected with the experiment in a much better way than through the usual didactics at school: competition among students and classmates has stimulated them to make the most of their learning.
